Roles of long noncoding RNAs in chromosome domains.
The cell nucleus is highly organized and functionally compartmentalized. Double-stranded naked DNA is complexed with core histones and assembled into nucleosomes and chromatin, which are surrounded by nuclear domains composed of RNAs and proteins. Recently, three-dimensional views of chromosome organization beyond the level of the nucleosome have been established and are composed of several layers of chromosome domains. Only a small portion of the human genome encodes proteins; the majority is pervasively transcribed into noncoding RNAs whose functions are under intensive investigation. Importantly, the questions of how nuclear retained noncoding RNAs play roles in orchestrating the chromatin structure that have been addressed. We discuss the novel noncoding RNA clusters, Eleanors, which are derived from a large chromatin domain. They accumulate at the site of their own transcription to form RNA clouds in the nucleus, and they activate gene expression in the chromatin domain. Noncoding RNAs have emerging roles in genome regulation that are integrated into the spatial organization of chromatin and the nucleus. WIREs RNA 2017, 8:e1384. doi: 10.1002/wrna.1384 For further resources related to this article, please visit the WIREs website.